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Fig. 1 Fluorescence emission from sample 2* at 33 K, the cor-

responding excitation wavelength is 355. 5 nm
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Fig. 2 Fluorescence emission from sample 1% , sample 2% and
sample 5% at 33 K. The corresponding excitation wave-

lengths are 355. 5 nm
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Fig.3 The temporal decay of fluorescence emission at 743 and
754 nm from samples 17, 2% and 5% with 355.5 nm

excitation at 33 K. Inset is the weight-averaged lifetime
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Fig. 4 Fluorescence emission from samples 3% and 4% at 33 K.

The corresponding excitation wavelengths are 355. 5 nm
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Fig. 5 Fluorescence emission from samples 2% and 3 at 33 K.

The corresponding excitation wavelengths are 355. 5 nm
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Spectroscopic Study on the Interaction of Glass Matrixes and
Nanoparticles in Tm*" Doped Oxyfluoride Glass Ceramics

ZHANG Xiang-yu'?, LI Lin*, GAO Dang-li', ZHENG Hai-rong'*
1. School of Physics and Information Technology, Shaanxi Normal University, Xi’an 710062, China

2. Department of Electronic Engineering and Information Science, Qinghai University for Nationalities, Xining 810007, China

Abstract Fluorescence emission spectra from Tm®" in crystal phase and glass phase were separated under selective excitation of
'D, level in Tm*" doped transparent oxyfluoride glass ceramics containing LaF; nanocrystals. Emissions from the crystal phase
and from the glass phase were detected. The influence of the interaction between glass matrix and nanocrystals on the optical
characteristics of Tm®" ions in the two different local environments was investigated. The results indicate that the increase in
nanocrystal size results in a decrease in the impact of oxides glass on Tm®" in the crystal phase, and an enhancement of the im-
pact of nanocrystals on Tm®" in the glass phase. For smaller nanoparticles, the emission efficiency of Tm®" ions in the crystal
phase was reduced, and the influence of nanocrystals on the ions in the glass phase was reduced too. The larger the nanocrystal
size, the weaker the influence of oxide glass on the Tm®" ions in the crystal phase, and the better performance of fluorescence
emission. It was also found that the content of Si(); in glass matrix could affect the emission efficiency of Tm*" in both environ-

ments,
Keywords Transparent oxyfluoride glass ceramics; Selective excitation; Optical characteristics
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